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SUI{MARY
T h i s  t h e s i s  d e s c r i b e s  i n v e s t i g a t j o n s  o n  o - M n S  a n d  s o m e  m a g n e t i c a l l y
d i l u t e  m a n g a n e s e  s u l f i d e s .
C h a p t e r  1  g i v e s  t h e  m o t i v a t i o n s  f o r  t h c s e  i n v e s t i g a t i o n s .
Tn Chapter  2  a  descr ip t ion  o f  the  exper imenta l  p rocedures ,
i n v o l v i n g  p r e p a r a t i o n  t e c h n i q u e s  a n d  t h e  v a r i o u s  p h y s i c a l  m e a s u r e m e n t s ,  i s
9 1 v e n .
C h a p t e r  3  d e a l s  w i t h  t h e  m a g n e t i c  p r o p e r t i e s  o I  o , - M n S .  A l t h o u g l t
o -MnS o f ten  is  thoughL to  be  a  tex tbook  exampJ-e  o f  a  s imofe  face-centered
c u b i c  a n t i f e r r o m a g n e t  w i L h  t h e  r o c k s a l t  s t r u c t u r e ,  o u r  i n v e s t i g a t i o n s  r e v e a l e d
t h a t  t - h e  m a c n F f  i c  n r o n e r f  i e q  a r e  m o r o  e n m n l  i e a t e d  I n l F  e a r r i e d  o r r t  m a o n c t i z a -
I i o n  a n d  q l r s c e n t i h i I  i t v  m e a s r r r e m e n t q  o n  s i n o l e  c r v s t a l s .  A n  a c c u r a t e  v a l u e
o f  t h e  c r i t i c a l  t e m p e r a t u r e  T . _  f o r  l o n g - r a n g e  m a g n e t i c  o r d e r i n g  w a s  o b t a i n e d
f r o m  d j f f e r e n t i a l  t h e r m a l  a n a l y s i s .  A t  h i g h  t e m p e r a t u r e s  ( i n  t h e  p a r a m a g n e t i -
n : 1  l r '  l i c n r n o r o , n  - e c i o n )  f h e  e f f e c t i v e  m o m e n t  i s  a b o u t  1 0 %  s m a l l e r  t h a n!  9 Y  l v r r  / ,
m i c h f  t r e  e x n e c f e d  o n  t h e  b a s i s  o f  L h F  s n i n - o n l v  v a l r r e  f n r  S  =  \ / ) .  T t r m D e r a t u r eJ y : ' r  v r r l J
a n d  f i e l r l - r ] n n c n d e n t  m : o n e f i c  m e a s r r r e m o n f q  q r d d a q J -  a  r h : n c e  i n  t h e  m a a n e t i c
S t r u c t u r e  a t  1 7  d e o r e e s  b e l o w  T  A  f e m n e r a t r r r e - d e n e n d e n t  X - r : - z  c f r r d v  d e m o n -^ N '  
"  '  
e l s g r
strated the occurrence of a rhombohedral distort ion at temperatures below Tn,
a n d  a  c h r n n e  o f  l - h e  s i n n  n f  J . h i c  d i s t o f t l o n  a t  a b o u t  1 7  d e o r e e q  h c l n w  *  
, .
! L I U I T  q L  d U U U L
In  Chapter  4  the  e lec t r i ca l  measurements  on  q-MnS are  d iscussed.
F r o m  a  c o m p a r i s o n  o f  t h e  H a I l  r e s i s t i v i t y ,  t h e  e l e c t r i c a f  r e s i s t i v i t y  a n d  t h e
S c e l r e e  k  c f  f  e c f  r d c  w e r e  A h l  t r  f  o  c i  r r a  a  c o m n l  e t c  d p q e  r i  n l -  i o n  o f  t h e  n h s e f v e de v t t r t s r L
phenomenaf  and to  ca lcu la te  the  s ign ,  mob i l i t y  and number  o f  charge car r ie rs ,
and,  moreover f  the  e f fec t i ve  dens i ty  o f  s ta tes  and the  number  o f  donors  and
acceptors .  I t  appeared tha t  the  s lmu l taneous presence o f  donors  and acceptors
(subs t i tu t iona l  iod ine  and manganese vacanc ies ,  respec t ive ly )  i s  respons ib le
for the observed behaviour.
n l - r = n f  a r  5  O i V e S  r e S i l l  L s  o f  X _ r a - z  n h o l - o o l c e t r o n _ q n e c f  r o s c o D V  m e a s u f e -J t / L v u L v J v v Y ]
ments  on  o-MnS,  wh ich  are  compared w i th  some resu l ts  fo r  re fa ted  compounds.
X P S  o f  r n r t r e r n - M n S  i n d i c a t e d  t h a t  t h e  t o n  o f  t h e  r z a l e n c e  b a n d  h a s  m a i n l v
I 9 3
l v ln  3d  charac ter ,  in  agreement  w i th  the  va l r re  o f  the  mob i l i t y  o f  the  charge
car r ie rs  ob ta i -ned f rom the  e lec t r i ca l -  measurements .  A  s tudy  o f  s ing le  c rys ta ls
of o-MnS which were grown with iodine-vapour transport,  proved that the
sur faces  o f  the  samples  conta in  a  la rge  amount  o f  iod ine ,  bound to  Mn.  Th is
observa t j -on  was re la ted  to  the  hab i t  o f  s ing le  c rys ta ls  o f  o -MnS.
In  Chapters  6  and 7  the  magnet ic  p roper t ies  o f  the  magnet ica l l y
d i  l r t t e  s v s t e m q  M n  I r I q .  S  a n d  M n  M q .  v  q  : r o  a i r z o n  T n  h o t h  s v s l - c m s  t h e. ^ , . x . 1 - x ' - . x . ' 7 _ x . 2 * 4 9 v v ' L e a
^ F  a  ^ r i t i c a f  c o n c e n t r a t j o n  x  f o r  l o n o - r a n o c  m e o n e t i c  o r d e ra l r l J e q r o r r e s  v !  q  L ! I L l - C d l  ( ] ( J I I C j e I l f I d t I w r l  A C  I U I  l u t t g - I d t ' y s  r [ a v r r s u r u  v r u c r a f l $
i s  o b s e r v e d l  w h i c | '  i .  ( € a r  M n  M n  S )  i n  g o o d  a g r e e m e n t  w i t h  t h e  r e s u l t  o f
a ser ies  expans ion  o f  the  mean c lus te r  s ize .  A t  concent ra t j -ons  fa r  be low x^
the exj-stence of long-range exchange interactions was demonstrated. The
p.resence of pairs of exchange-coupled Ivln ions was observed at very low
t e m n e r a f r r r e s  a n d  a t  h i c h  m a o n F f i c  f i e l d S .
Also ,  in  Chapter  7  a  d iscuss ion  is  g iven  o f  the  exchange j -n te r -
ac t ions  be tween t rans i t ion-meta l  and ra re-ear th  ions ,  by  means o f  a  s tudy
n  F  f  h n  a n m n a r r n r l c  r 4 n E r . S  
^  ,  I . { g E r ^ S ,  a n d  M n Y ^ S ,  .L 9 Z + Z +
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